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1. SYSTEM DESCRIPTION

* NKE-2044
Type of Unit: Scanner unit
The MTR is installed within a 2 feet scanner unit.
The scanner weight is approximately 10.5 kg.
The antenna is rotated 16, 20, 24, 27, 30, 36, 42 and 48rpm by its driving motor.
This has a 4 degrees horizontal beam width and 25 degrees for vertical.
The transmitter operates with 7-pulse length and 6-pulse repetition frequencies.
The magnetron, MSF1421B, rated output is 4kw and is driven by solid-state modulator.
The receiver has a microwave front end, containing the low noise amplifier, mixer, local oscillator, IF

amplifier and detector.

GENERAL SPECIFICATION
1. Dimensions: Height: 275mm, Diameter of radome: 620mm
2. Mass: Approx. 10.5kg
3. Polarization: Horizontal
4. Beam width
Horizontal (-3dB): 4 degree
Vertical (-3dB): 25 degree
Side lobe level: Less than -21dB within 10 degree of main beam
5. Rotation speed: 16, 20, 24, 27, 30, 36, 42 and 48rpm
6. Frequency: 9410+ 30MHz
7. Peak Power: 4kW
8. Pulse length / Repetition frequency: 0.08us/4000Hz, 0.08us/2250Hz, 0.13us/1700Hz 0.25us/1700Hz,
0.5us/1200Hz, 0.8us/750Hz, 1.0us/650Hz
9. Modulator: Solid-state modulator
10. Duplexer: Circulator / Diode Limiter
11. Front end module; Built in
12. IF amplifier: Logarithmic amplifier, Noise figure 6dB maximum.

13. Tuning: Manual / Auto
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Declaration of conformity to FCC Part 80 for Marine Radar
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3. TEST RESULTS SUMMARY

3.1 Mechanical Tests
Appearance and Structure

Scanner Unit

3.2 Electrical Tests
3.2.1 Working of each operation unit

Scanner Unit

3.2.2 Scanner
VSWR frequency (MHz)
9380
9410
9440

Scanner Rotation Speed

3.2.3 Transmitter
Magnetron Ser. No.

Operating Frequency

(at 0.08us / 4000Hz pulse, SP1)
(at 0.08us / 2250Hz pulse, SP2)
(at 0.13us / 1700Hz pulse, SP3)
(at 0.25us / 1700Hz pulse, MP1)
(at 0.50us / 1200Hz pulse, MP2)
(at 0.80us / 750Hz pulse, LP1)
(at 1.00us / 650Hz pulse, LP2)

RF power output

(at 0.08us / 4000Hz pulse, SP1)
(at 0.08us / 2250Hz pulse, SP2)
(at 0.13us / 1700Hz pulse, SP3)
(at 0.25us / 1700Hz pulse, MP1)
(at 0.50us / 1200Hz pulse, MP2)
(at 0.80us / 750Hz pulse, LP1)
(at 1.00us / 650Hz pulse, LP2)

Pulse Length

(at 0.08us / 4000Hz pulse, SP1)
(at 0.08us / 2250Hz pulse, SP2)
(at 0.13us / 1700Hz pulse, SP3)
(at 0.25us / 1700Hz pulse, MP1)
(at 0.50us / 1200Hz pulse, MP2)

Good

Good

VSWR
1.02
1.03
1.04
16, 20, 24, 27, 30, 36, 42 and 48rpm

SJ1B/T2450C

9418.0MHz
9416.7 MHz
9415.7 MHz
9415.0 MHz
9414.7 MHz
9414.0 MHz
9414.0 MHz

Peak power Average power
3.45kW 1.19W
3.50kW 0.68W
3.49kW 0.87TW
3.40kW 1.39W
3.40kW 2.02W
3.41kW 2.04W
3.39kW 2.21W

0.086us
0.086us
0.146us
0.240us
0.494us




(at 0.80us / 750Hz pulse, LP1)
(at 1.00us / 650Hz pulse, LP2)

Repetition Frequency

(at 0.08us / 4000Hz pulse, SP1)
(at 0.08us / 2250Hz pulse, SP2)
(at 0.13us / 1700Hz pulse, SP3)
(at 0.25us / 1700Hz pulse, MP1)
(at 0.50us / 1200Hz pulse, MP2)
(at 0.80us / 750Hz pulse, LP1)
(at 1.00us / 650Hz pulse, LP2)

Spurious Emission at Antenna Terminal
Field strength of spurious radiation

Radiofrequency radiation exposure limits

3.2.4 Receiver
MIC Front-end Ser. No.
Diode limiter Ser. No.
IF Center Frequency
IF Bandwidth

3.2.5 Dissipation Current (Power)
Input Voltage

(at 0.08us / 4000Hz pulse, SP1)
(at 0.08us / 2250Hz pulse, SP2)
(at 0.13us / 1700Hz pulse, SP3)
(at 0.25us / 1700Hz pulse, MP1)
(at 0.50us / 1200Hz pulse, MP2)
(at 0.80us / 750Hz pulse, LP1)
(at 1.0us / 650Hz pulse, LP2)

3.3 Overall Tests
Working Time of Timer
Input Variation (10.8VDC — 31.2VDC)
Overall Sensitivity
Minimum Range
Bearing Accuracy

Mechanical Noise

0.796us
0.996us

4017Hz
2251Hz
1704Hz
1704Hz
1205Hz
752.3Hz
653.6Hz

Good
Good
Good

B4191A
B7675B

60 MHz
20/6/3 MHz

12V

2.31A(27.72W)
2.03A(24.36W)
2.03A(24.36W)
2.23A(26.76W)
2.37A(28.44W)
2.30A(27.6W)

2.32A(27.84W)

1min30sec
Good
Good
Good
Good
Good




4.1 RF Power Output

4.1.1 TEST SETUP

Agilent

A/
5@\ IO
4.1.2 TEST INSTRUMENTS
DESCRIPTION & CALIBRATION CALIBLATION
MODEL NO. SERIAL NO.
MANUFACTURER DATE DUE DATE
Direction Coupler (30dB)
90-302A-30-6—-6 H328005-01 NA NA

ATM
High Power Dummy Load

PE6824 NA NA NA
PASTERNACK
Variable Attenuator

8495B 2814A12827 Sep. 26. 2013 Sep. 2014
Agilent
Variable Attenuator

8494B 2812A14938 Sep. 25. 2013 Sep. 2014
Agilent
Power Sensor

N1921A MY45241558 Oct. 24. 2013 Oct. 2014
Agilent
Peak Power meter

N1911A MY45101199 Oct. 11. 2013 Oct. 2014

4.1.3 TEST PROCEDURES
a. Setup EUT as 4.1.1.
b. EUT can be transmitted six pulses are 0.08us/4000Hz, 0.08us/2250Hz, 0.13us/1700Hz 0.25us/1700Hz,
0.5us/1200Hz, 0.8us/750Hz and 1.0us/650Hz.

c. The RF power output was measured at the antenna feed point using a peak power meter.




4.1.4 TEST RESULTS

PW [usec] / PRF [Hz] Output Power[kW]
0.08 / 4000 3.45
0.08 / 2250 3.50
0.13 / 1700 3.49
0.25 / 1700 3.40
0.5 / 1200 3.40
0.8 / 750 3.41
1.0 / 650 3.39

4.1.5 TEST CONDITIONS
Tamb = 2OOC to 25OC, RHamb = 40% ~ 60%
EUT input = 12 VDC

4.1.6 STABILLIZATION

EUT energized for 10 minutes minimum.

4.1.7 DATE
26th Nov., 2013
TESTED BY T. Ito




4.2 Modulation characteristics

4.2.1 TEST SETUP

A/
5@\ IO
4.2.2 TEST INSTRUMENTS
DESCRIPTION & CALIBRATION CALIBLATION
MODEL NO. SERIAL NO.
MANUFACTURER DATE DUE DATE
1 | Direction Coupler (30dB)
90-302A-30-6—-6 H328005-01 NA NA
ATM
2 | High Power Dummy Load
PE6824 NA NA NA
PASTERNACK
3 | Variable Attenuator
8495B 2814A12827 Sep. 26. 2013 Sep. 2014
Agilent
4 | Variable Attenuator
8494B 2812A14938 Sep. 25. 2013 Sep. 2014
Agilent
5 | Detector
423B NA NA NA
HP
6 | Oscilloscope
DP04034B C010588 Dec. 17. 2012 Dec. 2013
Tektronix

4.2.3 TEST PROCEDURES
a. Setup EUT as 4.2.1.

0.5us/1200Hz, 0.8us/750Hz and

4.2.4 TEST RESULTS

1.0us/650Hz.

PW [usec] / PRF [Hz] Pulse widths[us] Pulse rep. rate[Hz]
0.08 / 4000 0.086 4017
0.08 / 2250 0.086 2251
0.13 / 1700 0.146 1704
0.25 / 1700 0.240 1704
0.5 / 1200 0.494 1205
0.8 / 750 0.796 752.3
1.0 / 650 0.996 653.6

b. EUT can be transmitted six pulses are 0.08us/4000Hz, 0.08us/2250Hz, 0.13us/1700Hz 0.25us/1700Hz,




4.2.5 TEST CONDITIONS
Tamb = 20C to 25OC, RHamp = 40% ~ 60%
EUT input = 12 VDC

4.2.6 STABILLIZATION

EUT energized for 10 minutes minimum.

4.2.7 DATE
26th Nov., 2013
TESTED BY T. Ito




4.3 Spurious emission at antenna terminals
47 CFR sec. 2.1051
4.3.1 TEST SETUP

@

(L 229

J\/
s
o) T & =

4.3.2 TEST INSTRUMENT
DESCRIPTION & CALIBRATION | CALIBLATION
MODEL NO. SERIAL NO.
MANUFACTURER DATE DUE DATE
1 | Direction Coupler (30dB)
90-302A-30-6-6 H328005-01 NA NA
ATM
2 | High Power Dummy Load
PE6824 NA NA NA
PASTERNACK
3 | Variable Attenuator
8495B 2814A12827 Sep. 26. 2013 Sep. 2014
Agilent
4 | Variable Attenuator
8494B 2812A14938 Sep. 25. 2013 Sep. 2014
Agilent
5 | Coaxial Cable
0G0S10S1059 NA NA NA
Gore
6 | Spectrum Analyzer
E4448A MY50180037 Nov. 2013 Nov. 2014
Agilent
Measurement Point ! Antenna terminal

Spectrum Analyzer setting: RBW = 10kHz less than 1GHz, 1IMHz above 1GHz
VBW = 300kHz less than 1GHz, 3MHz above 1GHz
Detector Mode = Positive Peak
4.3.3 TEST PROCEDURES
a. Setup EUT as 4.3.1.
b. Transmitted and adjusted attenuator for not exceeding the spectrum analyzer maximum rating at
each pulse.
c. The average power was calculated based on the standard formula for radar systems.
Average power= Pulse width * Pulse rep rate *Peak power

In case of NKE-2044, Average power for each pulses are following.




PW [usec] / PRF [Hz] Average Power[W]
0.08 / 4000 1.19
0.08 / 2250 0.68
0.13 / 1700 0.87
0.25 / 1700 1.39
0.5 / 1200 2.02
0.8 / 750 2.04
1.0 / 650 2.21

d. Transmitted at most powerful pulse on average power is 1.0us/650Hz.

4.3.4 TEST RESULTS

No spurious emissions observed above minimum standard.

Test data is described at section 4.3.8

4.3.5 TEST CONDITIONS
Tamb = 20C to 25OC, RHamb = 40% ~ 60%
EUT input = 12VDC

4.3.6 STABILLIZATION

EUT energized for 10 minutes minimum.

4.3.7 DATE
27t Nov., 2013

TESTED BY T. Ito

4.3.8 TEST RESULTS of 1.0usec/650Hz pulse

- Agilent 18:38:50 MNow 27, 26813

| Marker

Select Marker
3 4

Normal

Delta Pair
(Tracking Ref)
Ref A

Span Pair

Span Center

g

H \ Hz

10kHz to 100MHz

4 Agilent 18:39:36 Nov 27, 2913

Freq/Channel

Center Freq
150.000000 MHz

StartFreq
160. 608066 MHZ

Stop Freq
200000000 MHz

CF Step
16.6668006 MHz
Huto Man

Freq Offset
6.66000668 Hz

Signal Track
On DFf

Y kHz s 31 p

100MHz to 200MHz




Agilent 13:48:20 Now 27, 2013 Freg/Channel
i Center Freq
250.000068 MHz

Start Freq
200.000668 MHz

Stop Freq
306.060066 MHz

CF Step
10.60668088 MHz
Auto Man

Freq Offset
0.00800008 Hz

Signal Track
On Dff

BH 18 kHz #/B B kHz

200MHz to 300MHz

Agilent 13:41:54 Now 27, 2013 Freg/Channel

Center Freq
456.000068 MHz

Start Freq
400.000668 MHz

Stop Freq
Su6.080068 MHz

CF Step
10.60668088 MHz
Auto Man

Freq Offset
0.00800008 Hz

Signal Track
On Off

BH 18 kHz #\/B B kHz

400MHz to 500MHz

Z Agilent 13:43:01 MNow 27, 2013 Freg/Channel

Center Freq
6L6.080066 MHz

Start Freq
£00.000000 MHz

Stop Freq
706.000668 MHz

CF Step
10.6900008 MHz
Auto Man

Freq Offset
0.00000008 Hz

Signal Track
0ff

On

es BH 10 kHz #VBH 300 kHz

600MHz to 700MHz

# Agilent 18:41:13 Nov 27, 2913

Freq/Channel

Center Freq
350000068 MHz

StartFreq
300.090A66 MHz!

Stop Freq
400.600068 MHz

CF Step
16.6060886 MHz
Auto Man

Freq Offset
6.06000660 Hz

Signal Track
On DFf

300MHz to 400MHz

#% Agilent 18:42:29 Nov 27, 2013 Freq/Channel

Center Freq

Atten 550.000000 MHz

StartFreq
560.090A88 MHz:

Stop Freq
GO0.6R0aGE MHz

CF Step
16.6060886 MHz
Auto Man

Freq Offset
6.06000660 Hz

Signal Track
On Off:

16 4 : 5 :wlr (601

500MHz to 600MHz

25 Agilent 18:43:35 Nov 27, 2613 Freq/Channel

Center Freq
750.608068 MHZ

Start Freq
700000000 MHz

Stop Freq
800.000066 MHZ

CF Step
10.0900080 MHz
Auto Man

Freq Offset
B.66A0AGE0 Hz!

Signal Track
On Dff
it u.\lww-4va,J'h\;\lt,"-,1r'r-A~'./.'r;1,»1'\ym&,}h!ﬁa,f‘m',ﬁ,ﬁ*,vw.' I b i
#Res BH 10 ) Sweep 1 5 (501

700MHz to 800MHz




Agilent 13:44:23 Now 27, 2013 Freg/Channel
i Center Freq
850.060068 MHz

Start Freq
800.000668 MHz

Stop Freq
Su6.060068 MHz

CF Step
10.60668088 MHz
Auto Man

Freq Offset
0.00800008 Hz

Signal Track
On Dff

BH 18 kHz #/B B kHz

800MHz to 900MHz

Agilent 18:45:51 Now 27, 2613 Sweep
Sweep Time
1.680 s
Ruto Man
Sweep
Single Cont
Auto Sweep
Time
Harm Accy
Gate
On Dff
i Gate Setup»

S P PR AR - SRS AR VLY RSP LY A T

Points
61

BH 1 MHz ) pl A1 1

1.0GHz to 2.9GHz

Z Agilent 13:47:18 MNow 27, 2013 Freg/Channel

Center Freq
9.45080066 GHz

Start Freq
£.40000000 GHz

Stop Freq
12.5000668 GHz

CF Step
| 510.000808 MHz
I futo Man
Hi

u‘t‘,.w.-w"‘"“u.l~|M;.;.~4M,J|_.'.¢,-f.-.,.u.--.’“" a

Freq Offset
0.00000008 Hz

|
el g Mg 1;5.4‘.&."’

Signal Track
0ff

On

5 BH 1 MHz oy B

6.4GHz to 12.5GHz

# Agilent 18:44:52 Nov 27, 2913

Freq/Channel

Center Freq
950. 600068 MHz

StartFreq
900.090A866 MHz

Stop Freq
1.06608068 GHz

CF Step
16.6060886 MHz
Auto Man

Freq Offset
6.06000660 Hz

Signal Track
On DFf

5 BH 18 #VBH 3 4 5 nls¢
900MHz to 1GHz

x5 Agilent 18:46:29 Nov 27, 2013 Freq/Channel

Center Freq

Atten 4.65000008 GHz

StartFreq
2.90008A86 GHz!

Stop Freq
6.46000068 GHz

CF Step
350.560086 MHz
Auto Man

Freq Offset
6.06000660 Hz

Signal Track
On Off:

1 MHz # H Sweep 1 5 (601

2.9GHz to 6.4GHz

2 Agilent 18:36:36 Nov 27, 2613 Peak Search

Next Peak
Next Pk Right
Next Pk Left

Hin Search

‘1\’1 )
"‘P"L'.\I,rl'

LAWY px-pr search

Mkr 3 CF

More
R 1 HHz s z Sweep 1 s (601 dore

Center 9414MHz, Span 400MHz




Agilent 18:47:59 Now 27, 2013

1

s

Copyright 2080-2010 Agilent Technologies

11.9GHz to 18GHz

Agilent 18:49:20 Now 27, 2013

1
. A
i et
PRRIR LA e T P A

"
ettt od

BH L ¥

26.7GHz to 40GHz

)

. .1
Jr‘a"w}\,,-u\'-‘"“’”'-"n.;,-.,--,v“ Pttt i Il

;zp.\-«-'Mht""w"'m o

) 1

2

n

14.9500008 GHz
11.9080088 GHz

15.6000008 GHz

Auto Man

000000000 Hz

CF Step
gide| 133000958 GHz

Freg/Channel

Center Freq

Start Freq

Stop Freq

CF Step
£10.000668 MHz

Freq Offset

Signal Track
On Dff

Freg/Channel

Center Freq
33.35000668 GHz

Start Freq
26.7800668 GHz

Stop Freq
40.60000668 GHz

Auto Man

Freq Offset
0.00800008 Hz

Signal Track
On Off

x5 Agilent 18:48:48 Nov 27, 2013 Freq/Channel

Center Freq
22.1508068 GHz!

StartFreq
17660866 GHz!

Stop Freq
26.7000068 GHz

CF Step
HSI@.@@@@@@ rp"Hz
Autg an
g A Mo pafbns 7 shtinind
e el + Freq Offset

6.06000660 Hz

Signal Track
On DFf

17.6GHz to 26.7GHz




4.4 Occupied bandwidth plots

4.4.1 TEST SETUP

5@\K | X ? L
4.4.2 TEST INSTRUMENT
DESCRIPTION & CALIBRATION CALIBLATION
MODEL NO. SERIAL NO.
MANUFACTURER DATE DUE DATE
1 | Direction Coupler (30dB)
90-302A-30-6—-6 H328005-01 NA NA
ATM
2 | High Power Dummy Load
PE6824 NA NA NA
PASTERNACK
3 | Variable Attenuator
8495B 2814A12827 Sep. 26. 2013 Sep. 2014
Agilent
4 | Variable Attenuator
8494B 2812A14938 Sep. 25. 2013 Sep. 2014
Agilent
5 | Coaxial Cable
0G0S10S1059 NA NA NA
Gore
6 | Spectrum Analyzer
E4448A MY50180037 Nov. 2013 Nov. 2014

Agilent

Measurement Point

: Antenna terminal

Spectrum Analyzer setting: RBW = 1IMHz above 1GHz
VBW = 1MHz above 1GHz
Detector Mode = Positive Peak

4.4.3 TEST PROCEDURES

a. Setup EUT as 4.4.1.

b. Transmitted and adjusted attenuator for not exceeding the spectrum analyzer maximum rating at

each pulse.

c. EUT can be transmitted six pulses are 0.08us/4000Hz, 0.08us/2250Hz, 0.13us/1700Hz 0.25us/1700Hz,
0.5us/1200Hz, 0.8us/750Hz and 1.0us/650Hz.

4.4.4 TEST RESULTS

Test data is described at section 4.4.8




4.4.5 TEST CONDITIONS
Tamb = 2OOC to 25OC, RHarnb =40% ~ 60%
EUT input = 12 VDC

4.4.6 STABILLIZATION

EUT energized for 10 minutes minimum.

4.4.7 DATE
27th Nov., 2013

TESTED BY T. Ito

4.4.8 TEST RESULTS

Agilent 15:13:57 Now 27, 2013 Trace

i Agilent 16:26:38 Nov 27, 2913 Trace

Ch Freq  9.415 61z i , Trace Ch Freq  9.416 GHz Trig Free , Trace
Occupied Bandwidth Occupied Bandwidth ]
Sweep Time 1.000 s aremer il Sweep Time 1000 s Clear Write
Atten 16 dB
Max Hold Max Hold
Min Hold Min Hold
] View View
5 BH 1 MHz AYBH 1 MHz Smeen 1 s (6 [ 1 MHz sUBH 1 MHz Sweep 1 s (6
Occupied Bandwidth Occ BH % Pur CEU| (ccupied Bandwidth Occ BH % Pur B
57.4033 MHz x dB 55.6664 MHz x dB
Transmit Freq Error lﬂofrg Transmit Freq Error 1h 1H°{§
% dB Banduidth . x dB Bandmidth Z !
File Operation Status. C:ASTATEODL.STA file saved File Operation Status. C:\STATEBOL.STA file saved
OBW for a SP1 OBW for a SP2
4 Agilent 18:44:57 Nov 27, 2013 Trace i Agilent 17:23:35 Nov 27, 2013 Trace
|
Ch Freq  9.415 GHz Trig Free Tra°§ Ch Freq  9.415 GHz Trig Fres | | Tra°§
Occupied Bandwidth ] Occupied Bandwidth I
Sweep Time 1.000 s Clear Hrite weep Time 1.000 s Clear Hrite
Max Hold Max Hold
Min Hold Min Hold
View View
#VBH 1 MHz : #WBH 1 MHz
Occupied Bandwidth Occ BH % Pur CEU  Occupied Bandwidth Occ BH % Pur ikt
59.7816 MHz x dB 435395 MHz xdB -
Transmit Freq Error -1 1"?{2 Transmit Freq Error - 1h 1"2{3

% dB Bandwidth

OBW for a SP3 OBW for a MP1

% dB Bandwidth 38.957 MHz
File Operation Status, C:\STATE@OL.STA file saved




Agilent 17:43:53 Now 27, 2013

Trace

Ch Freq 9.414 Gz 1 ZTracg
Occupied Bandwidth B
BW 1.0 Mz Clear Write
Max Hold
Min Hold
View
#VBH 1 MHz
Occupied Bandwidth Occ BH % Pur Blank
21.6550 MHz x dB

Transmit Freq Error -1 lﬂofl’g

% dB Banduidth : .

OBW for a MP2

Agilent 18:37:53 Now 27, 2013

Trace

Ch Freq 9.414 GHz 1 ZTracg
Occupied Bandwidth B
Sweep Time 1.000 s e e
Max Hold
Min Hold
View
s BH 1 MHz WYBH 1 MHz
Occupied Bandwidth Occ BH % Pur Blank
16.4467 MHz x dB

Transmit Freq Error lﬂofi’g

% dB Banduidth 0

OBW for a LP2

# Agilent 18:14:57 Nov 27, 2913

Ch Freq 9.414 GHz

Occupied Bandwidth
Sweep Time 1000 s

Trig Free

On

#WBH 1 MHz

Occ BH % Pwr
% dB

Occupied Bandwidth
17.9207 MHz

Transmit Freq Error  -1.971

% dB Bandwidth 1

OBW for a LP1

Auto

Single
Auto Sweep

Horm

Copyright 2000-2010 Agilent Technologies

Sweep

Sweep Time
5
Man

Sweep!
Cont

Time
Accy:

Gate
0ff
Gate Setup»

Points
6a1




4.5 Field strength of spurious radiation
4.5.1.1 TEST SETUP for measuring the radiated spurious emission from the EUT.

0.8m

EUT

3m

TURNTABLE

Ant. Tower

M

ooag

ooo
ooao
ooao

Q

Spectrum Analyzer




4.5.1.2 TEST INSTRUMENT

DESCRIPTION & CALIBRATION CALIBLATION
MODEL NO. SERIAL NO.
MANUFACTURER DATE DUE DATE
1 | High Power Dummy
Load PE6824 NA NA NA
PASTERNACK
2 | Biconical
BBA9106 VHA91031979 Aug. 5" 2013 Aug. 2014
Schwazbeck
3 | Logarithmic Periodic
UHALP9107 91071291 Feb 16" 2013 Feb 2014
Schwazbeck
4 1 Double Ridge Horn
3117 00091928 Oct. 11% 2013 Oct. 2014
ETS LINDGREN
5 | Standard Gain Horn
20240 NA NA NA
Flann
6 | Standard Gain Horn
22240 NA NA NA
Flann
7 | Coaxial Cable
0G0S10S1059 NA NA NA
Gore
8 | Spectrum Analyzer
E4448A MY50180037 Nov. 20t 2013 Nov. 2014
Agilent

4.5.2.1 TEST SETUP for measuring the level of particular spurious frequency from Signal Generator.

Ant. Tower

®

0000

3m

00000

Ant. Tower

O

—
ooo ooo
ooo ooo
ooo 000

Signal Generator

ooo

A/\N\ ooo
ooo

ooo Q

Spectrum Analyzer




4.5.2.2 TEST INSTRUMENT

DESCRIPTION & CALIBRATION CALIBLATION
MODEL NO. SERIAL NO.
MANUFACTURER DATE DUE DATE
1 | Biconical
BBA9106 VHA91031979 Aug. 5" 2013 Aug. 2014
Schwazbeck
2 | Logarithmic Periodic
UHALP9107 91071291 Feb 16™ 2013 Feb 2014
Schwazbeck
3 | Double Ridge Horn
3117 00091928 Oct. 111 2013 Oct. 2012
ETS LINDGREN
4 | Standard Gain Horn
20240 NA NA NA
Flann
5 | Standard Gain Horn
22240 NA NA NA
Flann
6 | Coaxial Cable
0G0S10S1059 NA NA NA
Gore
7 | Spectrum Analyzer
E4448A MY50180037 Nov. 20t 2013 Nov.. 2014
Agilent
8 | Dipole
UHA9105 NA Feb. 16°t 2013 Feb. 2014
Schwazbeck
9 | Logarithmic Periodic
94612-1 0203 NA NA
EATON
10 | Standard Gain Horn
20240 NA NA NA
Flann
11 | Standard Gain Horn
22240 NA NA NA
Flann
12 | Coaxial Cable
0G0S10S1059 NA NA NA
Gore
13 | Signal Generator
83640B 3844A00847 Jul. 16% 2013 Jul. 2014
Agilent

Measurement Point

: Antenna terminal

Spectrum Analyzer setting: RBW = 10kHz less than 1GHz, 1MHz above 1GHz
VBW = 300kH less than 1GHz, 3MHz above 1GHz
Detector Mode = Positive Peak

4.5.3 TEST PROCEDURES

a. Reference to Section 2.2.12 Unwanted Emission: Radiated Spurious on TIA-603-C.

b. The average power was calculated based on the standard formula for radar systems.

Average power= Pulse width * Pulse rep rate *Peak power

In case of NKE-2044, Average power for each pulses are following.




PW [usec] / PRF [Hz] Average Power[W]
0.08 / 4000 1.19
0.08 / 2250 0.68
0.13 / 1700 0.87
0.25 / 1700 1.39
0.5 / 1200 2.02
0.8 / 750 2.04
1.0 / 650 2.21

c. Transmitted at most powerful pulse on average power is 1.0us/650Hz at 10kHz to 40GHz.

4.5.4 MINIMUM STANDARD
Frequency < 9300MHz: Emissions < -25dBc
9500MHz < Frequency < 23750MHz: Emissions < -35dBc
Frequency > 23750MHz: Emissions < -47.2dBc

4.5.5 TEST RESULTS
No spurious emissions observed above minimum standard.
Test data 1s described at section 4.5.10.

4.5.6 TEST CONDITIONS
Tamb = 20C to 25OC, RHamb = 40% ~ 60%
EUT input = 12 VDC

4.5.7 STABILLIZATION

EUT energized for 10 minutes minimum.

4.5.8 TEST EQUIPMENT
JRC Original — Shielded Room

Other equipment — see test set-up.

4.5.9 DATE
27, November 2013

TEST ENGINEER: T. Ito




4.5.10.1 TEST RESULTS of Dark Noise

Horizontal Polarized Dark noise

| | Cable Antenna Radiated Spurious
Frequency : level : Pg 1 it : Pd
Range i ! : Loss : Gain | Emission
[MHz] © [dBm] : [dBm] | ! . [dBm] :
: : © [dBl © [dB] ! [dBc]
10kHz — 100MHz 3.18 © 9424 - -737 . 018 - 1 : -72.88 : -138.3
100MHz — 200MHz 15867 : -87.14 : -68.25 . 032 1 . -67.57 - -133
200MHz - 300MHz 21567 : -92.67 : -70.17 © 038 1 : -69.55 -135
300MHz - 400MHz 37117 1 -9341 ! -61.4 © 047 5 . -5687: -122.3
400MHz - 500MHz 462.17 -92.88 -48.49 0.50 5 -43.99 -10.94
500MHz — 600MHz 55383 : —93.18 : -56.44 © 062 : 5 - -5206" -1175
600MHz — 700MHz 69967 - -93.04 - -58.62 070 ¢ 5 5432 -119.7
700MHz — 800MHz 73933 : -92.95 : -52.16 © 070 5 - -47.86 : -113.3
800MHz - 900MHz 81300 @ -92.86 : -45.26 © 076 - 5 - -4102: -106.4
900MHz - 1.0GHz 969.17 - -93.45 : -54.79 - 081 : 5 . -506 : -116
1.0GHz - 2.9GHz 2880 © -69.91 | -45.11 L T -105.8
2.9GHz - 6.4GHz 2920  : -67.74 : -34.75 D214 6 i -309 : -96.33
6.4GHz - 12.5GHz 12400 - -63.92 - -27.66 © 374 - 125 189 - -84.33
11.9G - 18GHz 15540  : -61.17 : -18.49 © 38 13 -934 : -74.77
17.6G - 26.7GHz 25600 - -58.75 : -48.48 392 20 324 -97.83
26.7G - 40.0GHz 39030 -48.21 -28.57 4.44 20 -13.01 -78.44
Vertical Polarized Dark noise
r i ° Cable @ Antenna - Radiated Spurious
Frequency : level : Pg 1 1 o Pd
Range r r I Loss I Gain 1 Emission
[MHz] - [dBm] : [dBm] : [dBm] :
[ ! : [@B] : [dB] 1 [dBc]
10kHz - 100MHz 368  : -9353 : -77.91 ©o018 1 ©-77.09 ¢ -1425
100MHz — 200MHz 14167 © -8595 -69.46 D03 " 6878 | -134.2
200MHz - 300MHz 299.67 : —92.89 : -59.57 ©038 ;1 . -58.95 : -124.4
300MHz - 400MHz 389.17 -93.19 -60.46 0.47 5 -55.93 -121.4
400MHz - 500MHz 48267  : -92.67 -56.75 © 050 5 © -52.25 : -117.7
500MHz - 600MHz 566.33 -92.93 -50.52 0.62 5 -46.14 -111.6
600MHz - 700MHz 63300  -92.96 : -52.29 D070 5 i -4799 -1134
700MHz - 800MHz 74600 © -9243 -53.39 D070 ¢ 5 i 4909 -1145
800MHz - 900MHz 821.17 -93.25 -49.40 0.76 5 -45.16 -1106
900MHz - 1.0GHz 971.00 -92.13 -44.84 0.81 5 -40.65 -106.1
1.0GHz - 2.9GHz 2400 - —69.86 -42.82 ©o129 6 S -38.11 - -1035
2.9GHz - 6.4GHz 2000 -67.33 - -35.32 D214 0 6 -3146 -96.89
6.4GHz - 12.5GHz 12500  : -63.86 : -28.42 © 374 : 125 : -1966 : -85.09
11.9G - 18GHz 13300 -6103 | -14.91 385 13 576 -71.19
17.6G - 26.7GHz 25800  : —57.84 : -45.48 ©392 20 - -294 -94.83
26.7G - 40.0GHz 39900 -48.62 -30.10 4.44 20 -14.54 -79.97
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4.5.10.2 TEST RESULTS of STBY
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26.4GHz to 40GHz

Horizontal Polarized STBY

| | Cable = Antenna - Radiated Spurious
Frequency = level Pg | - Pd
Range i ! Loss Gain Emission
[MHz] - [dBm] - [dBm] * [dBm]
i ' [dB] [dB] [dBc]
10kHz - 100MHz 680 © 9324 -72.7 0.18 1 C 7188 -1373
100MHz — 200MHz 143.33 -87.16 -68.27 0.32 1 -67.59 -133
200MHz - 300MHz 23183 -92.19 - -69.69 0.38 1 | -60.07 : -1345
300MHz - 400MHz 39067 : -92.14 : -60.13 0.47 5 -55.6 : -121
400MHz - 500MHz 45483 9275 -48.36 0.50 5 -4386 -109.3
500MHz — 600MHz 54083 : -90.4 : -53.66 0.62 5 14928 : -114.7
600MHz — 700MHz 617 © 9225 -57.83 0.70 5 -5353 -119
700MHz — 800MHz 7605 . 927 . -51.91 0.70 5 . -4761 . -113
800MHz — 900MHz 835.17 9274 -45.14 0.76 5 -409 : -106.3
900MHz - 1.0GHz 981 9307 : -54.41 0.81 5 1 -5022: -1156
1.0GHz - 2.9GHz 2520 © -7054 -4574 1.29 6 | -4103 -106.5
2.9GHz - 6.4GHz 3087 -67.32 -34.34 2.14 6 -30.48 -95.91
6.4GHz - 12.5GHz 12368 | -6422 -27.96 3.74 125 © -192 -84.63
11.9G - 18GHz 14889 - -61.09 -18.41 © 385 13 -926 -74.69
17.6G - 26.7GHz 26700 : -5851 : -48.24 392 © 20 3216 -97.59
26.7G - 40.0GHz 39753 -46.89 -27.25 444 20 -11.69 -77.12




Vertical Polarized STBY
Cable Antenna Radiated Spurious
Frequency level Pg Pd
Range Loss Gain Emission
[MHz] [dBm] [dBm] [dBm]

[dB] [dB] [dBc]

10kHz - 100MHz 0833 8368 ° -68.06 018 1 1 C 6724 - -1327
100MHz - 200MHz 131 © 8728 -70.79 032 1 L7011 -1355
200MHz - 300MHz 22933  : -80.67 : -47.35 038 1  -46.73 - -112.2
300MHz - 400MHz 378.33 -92.89 -60.16 0.47 5 -55.63 -121.1
400MHz - 500MHz 42167 © -92.12 -56.2 050 © 5 -51.7 -117.1
500MHz — 600MHz 562.67 -93.04 -50.63 0.62 5 -46.25 -111.7

600MHz — 700MHz 688.17 - -90.51 - -49.84 070 : 5 - -4554 - -111
700MHz - 800MHz 76733 - -02.08 - -53.04 070 © 5 - 4874 -1142
800MHz - 900MHz 818.83 @ —92.94 : -49.09 076 : 5 - -4485: -110.3
900MHz - 1.0GHz 955 -93.38 -46.09 0.81 5 -41.9 -107.3
1.0GHz - 2.9GHz 2732 © —-69.98 -42.94 120 © 6 0 -3823: -103.7
2.9GHz - 6.4GHz 3092 © -67.96 -35.95 214 © 6 13200 -97.52
6.4GHz - 12.5GHz 12459  : -64.33 : -28.89 3.74 125 :-2013: -85.56
11.9G - 18GHz 14909 - -60.92 - -14.8 385 © 13 . -565 - -71.08
17.6G - 26.7GHz 26488  : -58.73 : -46.37 ©392 © 20 - -3029: -95.72
267G -400GHz | 39820 | 4862 | -30.1 | 444 1 20 1454 -79.97
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4.5.10.3 TEST RESULTS of 1.0usec/650Hz

Horizontal Polarized 0.5usec/1200Hz

| Cable Antenna Radiated Spurious
Frequency : level Pg | . Pd
Range i i Loss Gain | Emission
[MHz]  : [dBm] : [dBm] - [dBm] :
| ! [dB] [dB] : [dBc]
10kHz - 100MHz 284 9336 -72.82 0.18 1 -72 -137.4
100MHz — 200MHz 139.67 -89.84 -70.95 0.32 1 -70.27 -135.7
200MHz - 300MHz 22933 : -92.32 : -69.82 0.38 1 ©-69.2 - -1346
300MHz - 400MHz 3955 - -936 -61.59 0.47 5 - -57.06: -1225
400MHz - 500MHz 44367 9329 | -48.9 0.50 5 444 -109.8
500MHz — 600MHz 591.17 - -93.12 - -56.38 0.62 5 -52 -117.4
600MHz — 700MHz 6045 - -92.69 -58.27 0.70 5 - -5397: -119.4
700MHz — 800MHz 716 19269 : -51.9 0.70 5 © 476 -113
800MHz - 900MHz 882.83  : —92.54 : -44.94 0.76 5 - -407 : -106.1
900MHz - 1.0GHz 93233  : -9252 : -53.86 0.81 5 - -4967 : -115.1
1.0GHz - 2.9GHz 2723 ©-7022 -45.42 1.29 6 | -4071 -106.1
2.9GHz - 6.4GHz 3909 -67.57 -34.59 2.14 6 -30.73 -96.16
6.4GHz - 12.5GHz 0420 1148 24.78 3.74 125 © 3354 - -31.89
11.9G - 18GHz 15052 - -60.44 -17.76 © 385 - 13 -861 -74.04
17.6G - 26.7GHz 18828  : -48.59 - -38.32 392 20 G -2204° -87.67
26.7G - 40.0GHz 39573 -48.29 -28.65 4.44 20 -13.09 -78.52
Vertical Polarized 0.5usec/1200Hz
1 Cable  Antenna - Radiated Spurious
Frequency = level Pg I - Pd
Range I ! Loss Gain Emission
[MHz] - [dBm] ° [dBm] - [dBm]
[ ' [dB] [dB] [dBc]
10kHz — 100MHz 0833 | -8457 : -68.95 0.18 1 C 6813 - -1336
100MHz — 200MHz 131 -83.18 -66.69 0.32 1 -66.01 : -131.4
200MHz - 300MHz 22033 -8143 | -48.11 0.38 1 4749 -112.9
300MHz - 400MHz 30083  : -92.38 : -59.65 0.47 5 1 -5512: -1205
400MHz - 500MHz 49383 © -9196 - -56.04 0.50 5 5154 -117
500MHz — 600MHz 584.83 - -91.96 : -49.55 0.62 5 - -4517 : -110.6
600MHz — 700MHz 688.17 | -91.18 | -50.51 0.70 5 -4621 -111.6
700MHz — 800MHz 797 -94.29 -55.25 0.70 5 -50.95 -116.4
800MHz - 900MHz 88817 = -9322 -49.37 0.76 5 4513 -1106
900MHz - 1.0GHz 998.83 -93.57 -46.28 0.81 5 -42.09 -1075
1.0GHz - 2.9GHz 2412 ©-70.16 -43.12 1.29 6  -3841 -1038
2.9GHz - 6.4GHz 3034 - —67.24 - -35.23 2.14 6 . -31.37: -96.8
6.4GHz - 12.5GHz 0420 | 2326 12.18 3.74 125 © 2094 -44.49
11.9G - 18GHz 13781 : -61.08 : -14.96 3.85 13 -581 -71.24
17.6G - 26.7GHz 18828  © -4523 -32.87 3.92 20 1679 -82.22
26.7G — 40.0GHz 38380 -48.23 -29.71 4.44 20 -14.15 -79.58
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Pd (dBm) = Pg(dBm) - Cable Loss(dB) + antenna gain(dB)

Where,
Pg is the generator output power into the substitution antenna.

Pd is the dipole equivalent power

and radiated spurious emissions can be calculated by the following:

TXpowerinwatts
0.001

Radiated spurious emissions(dBc) = —|10log — Pd(dBm)

1
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4.6 Radiofrequency radiation exposure limits.
47 CFR sec. 1.1310

Power density = 0.127 [mW/cm?] is satisfied about 5 [mW/cm?2].

Frequency rage Electric field Magnetic field Power density Averaging time
[MHz] strength strength [mW/cm?] [minutes]
[V/m] [A/m]
1500 — 100,000 58.6 0.142 0.127 6

Calculated by prediction method refer to OET Bulletin 65 as follows;
Power density Siimit = P_C52
47R
_2210*355
4> 7027
=0.127 [mW /cm?]

Where, P = 2210mW (power input to antenna)
G = 10~(dB/10) = 107(25.5/10) = 355 (power gain of the antenna)

R = 702cm (distance to the center of radiation of antenna)

Distance to the center of radiation of antenna
B 0.6D*

)
~0.6*61.0 2
318

=702

R

where: D =61.0cm (antenna diameter)
A =3.18cm (wavelength) f =9410MHz
Power density level(s) during the appropriate time-averaging interval

z Sexptexp = SIimittave

=0.127*6
=0.762
Electric field strength Magnetic field strength
E=+4S5S*3770 H= i
37.7
=4/0.474*3770 = %
37.7

=53.6 [V/ml] =0.142 [A/m]
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